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$x(n+1)=qx(n)- \sum_{j=0}^{m}aj(n)fj(x(n-j))$ , $n=0,1,2,$ $\cdots$ ,
$x(j)=x_{j}$ , $-m\leq j\leq 0$ .
(1.1)
, $0<q\leq 1$ , $f(x)$ $(-\infty, +\infty)$ ,
$\{$
$f(0)=0$, $0<\tau_{fx)}^{f\cdot(x)}\leq 1_{7}$ $x\neq 0$ , $0\leq j\leq m$ ,
$f(x)\neq x$ , , $\lim_{xarrow-\infty}f(x)$ . (1.2)
, $a_{j}(n)\geq 0,0\leq j\leq m$ .
$\sum_{j=0}^{m}a_{j}(n)>0$ $\sum_{n=0}^{\infty}\sum_{j=0}^{m}a_{j}(n)=+\infty$ . (1.3)
11 (1.1) , $\in>0$ no , (1.1)
{x(n)}= $|x(n)|<\epsilon,$ $n=n_{0},$ $n0+1,$ $\cdots$ $\max\{|x(n0-j)||j=-k, -k^{1}+1, \cdots, 0\}<\delta$
$\delta=\delta\langle\epsilon$ ) $>0$ .
L2 (1.1) , (1.1) $narrow\infty$ , 0
.
L3 (1.1) , ,
.
(1.1) ( , [1-14] ). $q=1$
$\vee C$ , $\sup_{n\geq 0}\sum_{j=0}^{m}aj(n)\leq\frac{3}{2}+\frac{\grave{[perp]}}{2(m+1)}$ (1.1) $\text{ ^{}\urcorner}\backslash ffl$ $\mathscr{L}\acute{j}\vec{\xi}rightarrow[perp]$
( , $f(x)=x$ , Yu [14], Matsunaga, Hara
and Sakata [4], , Yorke Tkachenko and Rofimchuk [11]
). $f(x)=e^{x}-1$ $0<q\leq 1$ $q=1$ 3/2 , , Muroya
[6] , (1.1) .
$\mathrm{A}$ (Muroya [6]). $f(x)=e^{x}-1$ , (11) .
$\sup_{n\geq m}\sum_{k=n-m}^{n}\sum_{j=0}^{m}a_{j}(k)\leq 1+q^{m+1}/2$, $n\geq m$ . (1.4)
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- , Tkachenko and ?kofimchuk [10]
$x_{n+1}=qx_{n}+f_{n}$ ($x_{n},$ $x_{n-1},$ $\cdots$ , x m), $n\in Z$ (1.5)
. , $0<q<1$
$f_{n}$ : $R^{m+1}arrow R$ - Yorke .
(H1) $\min_{0<i<m}zi\geq s$ $z\in R^{m+1},$ $z=(z_{0}, z_{1}, \cdots, z_{m})$ { , $f_{n}(z)\leq\theta(s)$
$\theta$ : $Rarrow R$ $\overline{T}+$ .
(H2) $r(x)=ax/(1+bx),$ $a<0$ $b>0$ ,
$r(M(z))\leq f_{n}(z)\leq r(-M(-z))$ , $n\in Z_{+}$ . (1.6)
, 1 $z\in R^{m+1}$ , 2 ,
$\min_{0\leq i\leq m}z_{i}>$
$-b^{-1}\in(-\infty, 0)$ $z\in R^{m+1}$ .
Tkachenko and Rofimchuk [10] , (1.1) , , (1.1) $a_{j}(n)=a_{j},$ $n\geq$
$0$ , (1.2) $f(x)=-ax/(1-x)$ , (1.8) $r_{1},$ $r2$ $r_{1}=q^{m}a_{0},$ $r_{2}=$
$\sum_{k=0}^{m}q^{k}\sum_{j=0}^{m}aj-q^{m}a0$ , (1.1) $m=0$
$r_{1}+r_{2}= \sum_{k=0}^{m}q^{k}\sum_{j=0j}^{m}a\leq 1+q^{m+1}$ $m$ $q$ $V_{m}(q)<0$ $W_{m}(q)<0$
. , $q$ .
$(q+q^{2}+\cdots+q^{m})q^{m+1}\leq 1$ . (1.7)
, (1.5) (1.6) (1.1)-(1.3) , (11)
,
$\{$
$r_{1}= \sup_{n\geq m}\sum_{k=0}^{m}q^{k}\sum_{j=0}^{m-k}a_{j}(n-k)$ , $r_{2}= \sup_{n\geq m}\sum_{k=1}^{m}q^{k}\sum_{j=m-k+1}^{m}a_{j}(n-k)$ ,
$\varphi(x)=\overline{q}x-r_{1}f(x)$ , $\overline{q}=q^{m+1}$ , $\hat{x}=\frac{-1+\sqrt{1+4\overline{q}}}{2\overline{q}}$
(1. S)
, Muroya and Ishiwata $[7, 8]$ Uesugi [12] , $q=1$
‘3/2 ’ .
Ll $f(x)=e^{x}-1$ , .
$\{$
$.r_{l}\leq\overline{q}$ , $r_{1}+r_{2}\leq 1+\overline{\mathrm{g}2}7$ $1_{\vee}$ $\langle$ $r2\leq 1$ $AT \pm\Gamma 9e^{r\mathrm{z}}\leq\frac{e^{\dot{\mathfrak{B}}}}{1-\hat{x}}$ ,
$\overline{g}$




rl\leq q- , $r_{1}+r_{2}\leq 1+\overline{\mathrm{g}2}$ , $\mathrm{L},$ $<$ $r_{2}\leq 1,$ $\Leftrightarrow r\frac{+r}{\overline{q},}2e^{r_{2}}>\frac{\mathrm{a}e^{\mathrm{e}}}{1-\hat{x}}$
.
$G_{3}(\delta)>0$ ,
$r_{l}>\overline{q}$ , $r_{1}+r_{2}\leq 1+\overline{q},$ $\frac{r_{1}+r}{\overline{q}},$ $( \frac{\overline{q}}{r_{1}})^{\overline{q}}e^{r_{1}+r_{2}-\overline{q}}>\frac{e^{x}}{1-\hat{x}}$ $G_{1}(\alpha)>0$
(1.10)











1 , Tkachenko and Trofimchuk $[10]$ , $q=1$ (L1)
(1.9) $(r1, r2)$ (Muroya [5], Muroya and Ishiwata
[7], Uesugi [12] ).
$f(x)=e^{x}-1$ , $r_{2}\leq 1$ , 1.1 $l3;r_{1}+r_{2}>1+\overline{q}/2$ . ,
1.1 So and Yu [9], Muroya [5], Muroya and Ishiwata [7] 3 (8)
.
, $0<q\leq 1$ Wazewska-Czyzewska and Lasota ([13]) ‘Nicolson’s
blowffies’ , 11 Tkachenko and lofimchuk [10]
(1.7) (4 ).
2
, (1.1)-(1.3) . So and Yu [9]
, 2 ([9] 21, 22 3.1 ).
2.1 $\{x(n)\}_{n=0}^{\infty}$ (1.2) (1.3) (L1) . $x(n)$ 0
( ) , $x(n)$ ( ) $\text{ },\lim_{narrow\infty}x(n)=0$ .
22 $f(x)\neq x$ {x(n)}n\infty = (1.2) (1.3) (1.1) . $x(n)$ 0
$\mathrm{J}\mathrm{E}^{-}\ovalbox{\tt\small REJECT}$ , $\sup_{n\geq m}\sum_{k=n-m}^{n}q^{n-k}\sum_{j=0}^{m}aj(k)<+\infty$ $x(n)$ .
21 $f(x)\neq x$ $r_{1}+r_{2}<+\infty$ , 22 , (1.1) $x(n)$ 0
, .
2 Muroya and Ishiwata [7] 3, 4 – ,
.
2.3 $\{x(n)\}_{n=0}^{\infty}$ (1.2) (1.3) (1.1) . $x(n+1)\geq 0$ $x(n+1)>x(n)$
$n\geq m$ ,
$x( \underline{g}(n))=\min_{0\leq j\leq m}x(n-j)<0$ (2.1)
$(n)\in[n-m, n]$ . , $x(n+1)\leq 0$ $x(n+1)<x(n)$
$n\geq m$ F ,
$x( \hat{g}(n))=\max’x(n-j)0\leq j\leq m>0$ (2.2)
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$\overline{g}(n)\in[n-m, n]$ .




$0\geq x(n+1)\square \geq$$qx(n)\geq x(n)$ . , (2.1) (2.2)
23 , (Uesugi [12] ).
24 (1.2) (1.3) (1.1) $x(n)$ 0 .
$L<0$ , $x(n)\geq L,$ $n\geq n_{L}$ $n_{L}\geq 2m$ ,
$n\geq n_{L}+2m$ ,
$x(n+1)\leq R_{L}$ , $n\geq nL+2m$ , $x(n+1)\geq S_{L}$ , $n\geq n_{L}+4m$ (2.3)
. , $R_{L},$ $S_{L}$ .
$R_{L}= \max\varphi(x)-r_{2}f(L)L\leq x\leq 0>0$ , $S_{L}= \min_{0\leq x\leq R_{L}}\varphi(x)-r_{2}f(R_{L})<0$ . (2.4)
,
$S_{L}>L$ , $L<0$ (2.5)
, $\lim_{narrow\infty}x(n)=0$ .
$k\geq n_{L}$ , $x(k)\geq L$ . , $x(n+1)>0$ $x(n+1)>x(n)$
$n\geq n_{L}+2m$ . , 23 , $x( \underline{g}(n))=\min_{0\leq j\leq m}x(n-j)<0$
$\underline{g}(n)\in[n-m, n]$ . $\underline{g}(n)-m\geq n-2m$ (1.1)-(1.3) ,
$\{$
$x(n+1) \leq qx(n)-(_{j=0}\sum^{m}aj(n))f(x(\underline{g}(n)))$,
$qx(n) \leq q^{2}x(n-1)-q(_{j=0}^{m-1}\sum aj(n-1))f(x(\underline{g}(n)))-qa_{m}(n-1)f(L)$ ,






$x(n+1)$ $\leq$ $q^{n-\underline{g}(n)+\mathrm{J}}.x( \underline{g}(n))-(\sum_{k=0}^{n-\underline{g}(n)}q^{k}\sum_{j=0}^{m-k}a_{j}(n-k))f(x(\underline{g}(n)))$
$-( \sum_{k=1}^{n-\underline{g}(n)}q^{k}\sum_{j=m-k+1}^{m}a_{j}(n-k))f(L)$
$\leq$ $\varphi(x(\underline{g}(n)))-r_{2}f(L)\leq R_{L}$ .
122
$x(k+1)>R_{L}$ $k\geq n_{L}+2m$ , , $x(n+1)>0,$ $x(n+1)>$
$x(n)$ , x(n+l)>R $n\geq n_{L}$ , . ,
$n\geq n_{L}+2m$ , $x(n+1)\leq R_{L}$ .
, $x(n+1)<0$ $x(n+1)<x(n)$ $n\geq n_{L}+4m$ .
23 , $x(\overline{g}(n))=0\leq j\leq m\mathrm{m}\mathrm{a}\mathrm{x}x(n-j)>0$ $\grave{;^{\backslash }}\ovalbox{\tt\small REJECT}_{-}^{\wedge}9^{\wedge}\text{ }$ $\overline{g}(n)\in[n-m, n]$ .
$x(n+1)$ $\geq$ $q^{n-\overline{g}(n)+1}x( \overline{g}(n))-(\sum_{k=0}^{n-\overline{g}(n\rangle}q^{k}\sum_{j=0}^{m-k}a_{j}(n-k))f(x(\overline{g}(n)))$
$-( \sum_{k=1}^{n-\overline{g}(n)}q^{k}\sum_{j=m-k+1}^{m}a_{j}(n-k))f(L)$
$\geq$ $\varphi(x(\overline{g}(n)))-r_{2}f(R_{L})\geq S_{L}$ .
$x(k+1)<S_{L}\text{ }f_{X}\xi_{\}}\text{ }\backslash \text{ }k\geq n_{L}+4mp\grave{\grave{1}}\Gamma\mp\not\in \mathrm{E}\text{ }\neq_{\mathrm{d}}:\xi_{\supset}f3\backslash ;\backslash ,$ $\dagger R\hat{i\mathrm{E}}\text{ },$ $x(n+1)<0,$ $x(n+1)<$
$x(n),$ $x(n+1)<S_{L}\text{ }f_{X\text{ ^{}\backslash }\text{ }n\geq}n_{L}+4m\delta\grave{\grave{\}}}\dagger\neq-\mathrm{i}\not\in \text{ }--\text{ }f_{-}^{arrow}f_{\mathrm{c}}\mathrm{g}\text{ },$ $x^{\mathrm{v}}\ovalbox{\tt\small REJECT} \text{ }\xi,$ . $arrow \text{ _{}\mathrm{c}}\vee \mathrm{k}\text{ },$ $(\mathrm{f}$
$\mathrm{B}\mathrm{J}f\mathrm{s}_{\mathrm{Y}}^{f}.\mathit{2}n\geq n_{L}+4m\iota_{\mathrm{L}}^{\tau}n_{\backslash }\text{ },$ $x(n+1)\geq S_{L}\not\in;fp\text{ }$ . $\Sigma\Leftrightarrow-C(2.3)\text{ ^{}\nearrow}4^{\mathrm{B}}\Rightarrow\backslash \text{ }$ .
$\text{ }\iota_{\mathrm{L}}^{r},$ $\{\mathrm{f},:\ni \mathit{0})\mathrm{L}^{\backslash }\backslash L\mathrm{B}<0l’\llcorner J^{\backslash }" 0\llcorner,$ $(2.5)\text{ }lR\text{ },$ $\underline{L}=\lim\inf x(n)\text{ }k^{\backslash }\langle$ . $\underline{L}<0fI\text{ }l3^{\backslash \backslash };\prime S_{\underline{L}}>\underline{L}$
$narrow\infty$
$\not\supset\grave{\grave{[searrow]}}\text{ ^{}\backslash }\text{ }-\backslash rightarrow[perp]’\supset$ . $\not\in:\text{ }\Phi\check{\mathrm{x}}l_{\acute{\mathrm{c}}_{1}}l\mathrm{f}\mathrm{c}\text{ }n\geq\overline{n}_{\underline{L}}\iota_{-}^{\vee}n\backslash \text{ },$ $x(n)\geq S_{\underline{L}}>\underline{L}\text{ ^{}\backslash }(\ovalbox{\tt\small REJECT}_{arrow \text{ ^{}\prime}\overline{n}_{\underline{L}}\geq n_{\underline{L}}+2m}’\backslash$
$\hslash\grave{\grave{\}}}\mathrm{r}\neq 7\mathrm{f}^{-}\mathrm{F}\text{ }\vee-\zeta \mathrm{P}l_{\check{\mathrm{c}}}rx\#_{\mathit{2}},$ $i^{\mathrm{R}}\tau\ovalbox{\tt\small REJECT} \text{ }\xi)$ . $\text{ _{}\mathrm{J}}\underline{L}=04:\lim_{narrow\infty}x(n)=0p_{\grave{\grave{1}}}ffi\text{ }\wedge[perp]\backslash \text{ }$. $\square$
2.2 21, 22 24 , (1.1) . , $\lim_{narrow\infty}x(n)=0$
(1.1) .








3 , 1.1 (1.9) (1.10) .
$\tilde{\varphi}(x)=\overline{q}x-(r1+r_{2})f(x),$ $-\infty<x<+\infty$ , $\hat{z}$ $\tilde{\varphi}’(x)=0$ .
, $\tilde{\varphi}(x)$ $(-\infty,\hat{z}]$ , $\tilde{\varphi}(x)$ $[\hat{z}, +\infty)$ . ,
(Uesugi [12; Lemma 3.1], El-Morshedy [1; Lemma 33and Theorem
3.1] ).
3.1
$r_{1}>\overline{q}$ , $r_{1}+r_{2}\leq 1+\overline{q}$ (3.1)
. , $\varphi(x)$ $L^{*}=\ln(\overline{q}/r_{1})<0$ , .
, $\tilde{\varphi}(x)$ $[L^{*},\tilde{\varphi}(L^{*})]$ ,
$\tilde{\varphi}([L^{*},\tilde{\varphi}(L^{*})])\subseteq[L^{*},\tilde{\varphi}(L^{*})]$ , $\sigma$) $x\in[L^{*},\tilde{\varphi}(L^{*})]$ , $S\tilde{\varphi}(x)<0$ . (3.2)
123
,
$L^{*}\leq L<0$ , $\tilde{\varphi}^{2}(L)>L$ . (3.3)
$\varphi’(x)=\overline{q}-r_{1}e^{x}$ $\tilde{\varphi}’(x)=\overline{q}-(r_{1}+r2)e^{x}$ , (3.1) , $\varphi(x)$
$L^{*}=\ln(\overline{q}/r1)<0$ , . , $\tilde{\varphi}’(L^{*})=-r_{2}e^{L^{*}}<0$ .





, $\hat{z}\leq x<0$ , $\tilde{\varphi}(\tilde{\varphi}(x))>x$ . $\hat{z}\leq x<0$ , $g_{1}(x)=\tilde{\varphi}(\tilde{\varphi}(x))-x$










. , $0\leq$ ( $r_{1}$ $r_{2}$ ) $e^{x}-\overline{q}<1$ , ,
$r_{1}+r_{2}\leq 1+\overline{q}$, $((r_{1}+r_{2})e^{x}-\overline{q})e^{-((r_{1}+r_{2})e^{x}-\overline{q})}\leq e^{-1}$, $-\overline{q}e^{x}+e^{\overline{q}x}\geq 0$
, $g_{2}(t)=t^{\overline{q}}-\overline{q}t-(1-\overline{q}),$ $0<t<1f^{\tau}-$ $\text{ }$ , $g_{2}’(t)=\overline{q}(t^{\overline{q}-1}-1)>0$ . ,
$g_{2}(t)<g_{2}(1)=0$ . , $g_{1}(x)<g_{1}(0)=0$ , $\hat{z}\leq x<0$
, $\tilde{\varphi}(\tilde{\varphi}(x))>x$ . , (3.2), (3.3) .
3.1 $0<r_{1}\leq 2$ $r_{2}=0$ , Jim $x(n)=0$ $\acute{\mathrm{v}}^{\backslash }$ . E1-Morshedy
[1; Lemma 33] , $0<R\leq\tilde{\varphi}(L^{*})$ , $\tilde{\varphi}^{2}(R)<R$ .
(1.9) , . , $\hat{x}$ $\overline{q}x^{2}+x-1=0$
.
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$r_{1}>\overline{q}$ , $r_{1}+r_{2}\leq 1+\overline{q}$ , $\frac{r_{1}+r_{2}}{\overline{q}}(\frac{\overline{q}}{r_{1}})^{\overline{q}}e^{r_{1}+r_{2}-\overline{q}}\leq\frac{e^{\hat{x}}}{1-\hat{x}}$ (3.4)
.






$\mathrm{i}\mathrm{i}\mathrm{i})$ Jim $G_{1}’(L)=-1,$ $G_{1}’(L^{*})<0$ . , $\tilde{L}<0$ , $G_{1}’’(\tilde{L})=0$ , $G_{1}’(\tilde{L}\rangle$ $\leq 0$
$Larrow-\infty$
.
, $L\leq L^{*}$ , $G_{1}’(L)\leq 0$ , $G_{1}(L)>0$ .
b) $L\leq 0$ ,
$G_{2}(L)=\varphi(\overline{R}_{L})-r2f(\overline{R}_{L})-L$ , $\overline{R}_{L}=\varphi(L)-r_{2}f(L)$ (3.6)
. , $L^{*}\leq L<0$ , $G_{2}(L)=\tilde{\varphi}^{2}(L)-L>0$ .
(1.9) , 2 .
3.3
$r_{1}$ $\overline{q}$, $r_{2}\leq 1$ , $\frac{r_{\mathrm{I}}+r_{2}}{\overline{q}}e^{r_{2}}\leq\frac{e^{\hat{x}}}{1-\hat{x}}$ (3.7)
, $\varphi(x)$ $R^{*}=\ln(\overline{q}/r_{1})>0$ , .
a) $-\infty<\hat{L}<0$ ( $\varphi(-r_{2}f(\hat{L}))=0$ . $L\leq 0$ ,




$\mathrm{i}\mathrm{i}\mathrm{i})\lim_{Larrow-\infty}G_{3}’(L)=-1,$ $G_{3}’(0)<0$ x , $\tilde{L}<0$ , $G_{3}’’(\tilde{L})=0$ , $G_{3}’(\tilde{L})\leq 0$ .
, $L\leq\hat{L}$ , $G_{3}’(L)\leq 0$ , $G_{3}(L)>0$ .
b) $L\leq 0$ ,
$G_{4}(L)=-r_{2}f(-r_{2}f(L))-L$ (3.9)
. , $\hat{L}<L<0$ , $G_{4}(L)>0$ .
$r_{2}\leq 1$ $r_{\mathit{2}}f(-r_{2}f(L))>L$ . , $r_{2}>1$
, $G_{4}(0)=0$ $G_{4}’(0)=r_{2}^{2}-1>0$ , $L_{0}<L<0$ ,
$G_{4}(L)<0$ $L_{0}>0$ .
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$r_{1}=\overline{q}$ , $r_{2}\leq 1$ , $1\text{ }$ $\frac{\overline{q}+r_{2}}{\overline{q}}e^{r_{2}}\leq\frac{e^{\dot{x}}}{1-\hat{x}}$ (3.10)
. , $\varphi(x)$ $R^{*}=0$ , . rl=q-
(3.8) $G_{3}(L)$ , $L<\hat{L}=0$ , $G_{3}(L)>0$ .
1.1 0<rl\leq l+q- $r_{2}=0$ , , (3.4), (3.7) (3.10),
, 3.1-3.4 2.4 (2.5) , $\lim_{narrow\infty}x(n)=0$ .




$r_{1}\leq\overline{q}$ , $r_{1}+r2\leq 1+\overline{q}/2$ , $r_{2}\leq 1,$ $[perp]_{q}r \pm\underline{r}_{2}r_{2}\wedge e>\frac{e^{\dot{x}}}{1-\hat{x}}$ $\hslash$ } $\mathrm{c}G_{3}(\delta)>0$ ,
$r_{1}>\overline{q}$ , $r_{1}+r_{2}\leq 1+\overline{q},$ $-r \mapsto+rA(\begin{array}{l}-4_{-}r_{1}\end{array})\overline{q}e\overline{q}r_{1}+r_{2}-\overline{q}>\frac{e^{x}}{1-\hat{x}}$ $G_{1}(\alpha)>0$
(3.11)






$\frac{dN(t)}{dt}=-\alpha N(t)+\sum_{j=0}^{m}\beta_{j}e^{-\nu N(t-\tau_{j})}$ , $t\geq 0$ , $\alpha,$ $\beta_{j},$ $\tau_{j}\geq 0$ , $l/,$ $\beta=\sum_{j=0}^{m}\beta_{j}>0$ . (4.1)
Wazewska-Czyzewska and Lasota .
$y_{n+1}=qy_{n}+ \sum_{j=0}^{m}\beta_{j}e^{-\gamma y_{n-j}}$ , $n=0,1,2,$ $\cdots$ . (4.2)
, $0<q\leq 1,$ $\gamma>0,$ $\beta_{j}\geq 0,$ $\beta=\sum_{j=\text{ }^{}m}\beta j>0$ .




, $\gamma y^{*}\leq 1$ ,





, (4.2) (L1) . , $0<q\leq 1$ .
$x(n+1)=qx(n)- \gamma\sum_{\mathrm{i}=0}^{m}\beta_{j}e^{-\gamma y^{*}}(e^{x(n-j)}-1)$ . (4.5)
, $f(x)=e^{x}-1$ , (1.2) , , $aj(n)=\gamma\beta je^{-\gamma y^{\mathrm{r}}})0\leq j\leq m$
, (1.3) .
1.1 (4.5) , $0<q\leq 1$ , $-\infty<x(n)<\infty$
, , $r_{1}+r_{2}\leq 1+\overline{q}$ , $(1 -\overline{q})\gamma y^{*}\leq 1+q$ , ,
$\beta\gamma\leq(1-q)_{\hat{q}}\frac{1+}{1-}\overline{q}e^{\gamma y^{*}}$ . , (4.4) $y_{n}>0$ , $x(n)<\gamma y^{*}$ ,
Tkachenko and nofimchuk [10] Yorke (1.6) , $\gamma y^{*}\leq 1$
, (4.5) $x(n)<1$ (1.7) .
, ‘Nicolson’s blowffies’ ( , Gy\"ori and Tro mchuk
[2] ).
$y_{n+1}=qy_{n}+ \sum_{j=0}^{m}\beta_{j}y_{n-j}e^{-y_{n-j}}$ , $\beta_{j}\geq 0$ , $lf= \sum_{j=0}^{m}\beta_{j}>0$ . (4.6)
$y^{*}$ $(1 -q)y^{*}=\beta y^{*}e^{-y^{*}}$ $y^{*}>0$ , $x(n)=y^{*}-y_{n},$ $n\geq-m$
, (4.6) , .
$x(n+1)=qx(n)- \sum_{j=0}^{m}\beta_{j}\{(y^{*}-x(n-j))e^{-(y^{*}-x(n-j\rangle)}-y^{*}e^{-y^{*}}\}$ . (4.7)
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,
$fj(x)=(1- \frac{x}{y})*e^{x}-1$ , $aj(n)=y^{*}e^{-y^{*}}\beta j$ , $0\leq j\leq m$ (4.8)
, (4.7) (L1) , $f(x)=e^{x}-1$ , (1.2) , ,
(1.3) . , (4.7) 1.1 .
$q=1$ (1.9) $(r1, r2)$ 1 , $0<q\leq 1$
(1.1) 9 1.1 , Tkachenko and hofimchuk
[10] (1.7) , .
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